ATG101 Single-Stranded Antisense RNA-Loaded Triangular DNA Nanoparticles Control Human Pulmonary Endothelial Growth via Regulation of Cell Macroautophagy.
Autophagy plays a key role in pulmonary vascular remodeling via regulation of apoptosis and hyperproliferation of pulmonary arterial endothelial cells, which are the subject of increased attention. Autophagy-related 101 (ATG101) is an essential gene for the initiation of autophagy. Although the structure of ATG101 has been well-characterized, its exact biological function in autophagy is still unknown. In this study, an ATG101 single-stranded antisense RNA-loaded DNA triangular nanoparticle (ssATG101-TNP) is constructed to knock down the ATG101 gene expression. ssATG101-TNP can be effectively transfected into human pulmonary arterial endothelial cells (HPAECs) in time- and dose-dependent manners. Knockdown of ATG101 promotes cell apoptosis as well as inhibits cell autophagy and proliferation with hypoxic stimulation. Additionally, the hedgehog/Gli signal pathway is involved in ATG101-mediated macroautophagy and HPAEC proliferation. This study found that ATG101, an important member of the autophagy gene family, can regulate cell macroautophagy, apoptosis, and growth in HPAECs. ssATG101-TNP is demonstrated to be a nontoxic, highly efficient, gene-delivery vehicle for HPAECs. These findings also suggest that ATG101 might be a potential therapeutic target in diseases involving endothelial injury.